Nearly stoiehiometric boron nitrid.e filns were deposited by ArF excimer laser irradiation in.u.BZH6*{H3 -8as_ mixture at substrate temperatures between 3OO and /+00 oC' The depositiofr iate-is decreased by the laser irrldiation, because of a change in the growth kinetics by photo-i.rradiation, as evidenced by the fact that the activation energies of the deposition rate for thermal and laser-assisted chemical_ vapor deposition (CVD) are 1.9 and. 2.5 evr respecti.vely. The conpositional ratio N/B or stoi-chiometry evaluated by X-ray photoelectron spectroscopy was found to be dramati-cally improved with the laser irradiation.
Introduction
Boron nitride ( In this paper, boron nitride deposition has been carried out at tenperatures 300 to 400 "C with and wlthout ArF excimer laser irradi-ation, and the influence of the laser irradiation on the chemical natures of the deposits is examined by X-ray photoelectron spectroscopy (XpS) and infrared (ir) absorption measurements.
Experimental
A schematic diagram of experimental apparatus is shown in Fig. 1 In Fig. 6 It is interesting to note that in plasma CVD the BH stretching absorption is also quenched when the stolchlometry of BN film is satisf ied..1) And, the infrared absorption peak due to the BN bond. at 135A cm-1, which is assigned. as i-n-p1ane vibration of 1oca11y hexagonal BN network, becomes sharp by the laser irradi_ation. This implies that the short range order of the BN network beco::res more homogeneous by the laser WAVENUMBER (cm-t) Fig. 5 The ir absorptiion spectra for the thermal and laser-assisted CVD boron nitride films. BN Figure ? shows the C-V curves for an MIS structure with a laser-assisted BN filn as an insulator. The ion-drift type hysterisis of the C-V curve arising from surface contaminatlon in the reactor is not shown here to avoid complexity. The minimum i-nterface trap 1evel density evaluated fron the quasi-static C-V curve is also high compared with that for the plasma CVD BNrl ) in which hydrogen plasma pretreatnent of the Si surfaee was carried. out to remove the native oxide. When the native oxi-de is removed by photochemical etchlng using *t39) or r.l\ 1.'l \ Clrlur I l,t before the laser-assisted deposi-tion oi t*, the i-nterface properties could be significantlY inProved- In conclusion, it is demonstrated that stoichi-ometric BN with homogeneous short range order has been grown by laser-assisted CVD from B2H5+NH3.
